molecular diffusion or by convection and enters the atmosphere where his behavior and distribution are mainly governed by meteorological processes. The radon decay products are radioactive isotopes of Po, Bi, Pb and Tl and they are easily attached to aerosol particles present in air. In table 1 are shown the principal decay characteristics of 222 Rn and 220 Rn, including properties of their respective parent radionuclides and their short-lived decay products.
Radionuclide
Half The release of radon from natural minerals has been known since 1920's (Spitsyn, 1926) but its monitoring has more recently been used as a possible tool for earthquake prediction, because the distribution of soil-gas radon concentration is closely related to the geological structure, fracture, nature of rocks and distribution of sources. Therefore, surveying of radon concentration can prospect fracture trace, earthquake forecast, environment monitoring, etc.
Radon production and transport
The production of 222 Rn depends on the activity concentrations of 226 Ra in the earth's crust, in soil, rock and water.
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When radium decays in a mineral substance, the resulting radon atoms must first emanate from the grains into the air-filled pore space. The fraction of radon that enters the pores, commonly known as emanation fraction, consists of two components due to recoil and diffusion mechanisms. Since the diffusion coefficient of gases in solid materials is very low, it is assumed that the main portion of the emanation fraction comes from the recoil process.
From the alpha decay of radium, radon atoms possess sufficient kinetic energy (86 keV) to move from the site where radon is generated. The range of 222 Rn is between 20 to 710 nm in common materials, 100 nm for water and 63 m for air. (Sabol et al., 1995) The emanation fraction can be strongly influenced by water content in the material, increasing with soil moisture, up to saturation in the normal range of soil moisture content. A representative estimate of the fraction of radon that leaves solid grains is 25%. The increase in the emanation fraction can be explained by the lower recoil range of radon atoms in water than in air. A radon atom entering a pore that is fully or partially filled with water has a very good chance of being stopped by the water in the pore. Generally, the presence of water increases the emanation fraction, but this trend may show a saturation effect or the effect may even later reverse as the water content becomes greater. In addition to the moisture effect, dependence of the emanation fraction on grain size and temperature has also been observed. Small grain size soils, such as clay, display maximum emanation at about 10%-15% water content. The ratio of the maximum emanation fraction to that of a dry sample also decreases as the grain size increases. A rise in temperature also causes an increase in the emanation fraction, which is probably due to the reduced adsorption of radon. Different types of soil show different emanation fractions for 222 Rn, which are generally in the range 0.01-0.5 (Sabol et al., 1995) . Some emanated radon atoms, after their penetration trough the pore of a material, may finally reach the surface before decaying. Radon behaves as a gas and its movement in material follows some well-known physical laws. There are essentially two mechanisms of radon transport in material: (1) molecular diffusion and (2) forced advection. In diffusive transport, radon flows in a direction opposite to that of the increasing concentration gradient. Fick's law describes this process. Expressions for the radon fluence rate, in Bq m -2 s -1 , can be derived for specified geometric conditions. If one assumes the earth as a semi-infinite homogeneous material, with density  and porosity  the fluence rate J D of radon emerging at the earth surface can be given by (Sabol et al., 1995) :
where C Ra is the activity concentration of 226 Ra in earth material (Bq/kg);  Rn is the decay constant of 222 Rn (2.1  10 -6 s -1 ); f and D e are the emanation fraction and the effective diffusion coefficient for earth material (m 2 /s) respectively. After crossing soil-air interface radon exhales into the atmosphere. The exhalation rate, that is the amount of radon activity released from the surface, depends on meteorological parameters. In particular the exhalation of radon is positively correlated with moisture content, temperature and wind speed and negatively with pressure, so that these factors www.intechopen.com must be considered in the determination of exhalation rates in environmental measurements. Since the main mechanism governing the entry of radon into the atmosphere from the surface of the earth is diffusion, the radon fluence rate can be calculated by using appropriate parameters in equation (1) . Representative values of these parameters and C Ra = 40 Bq m -3 yield J D = 0.026 Bq m -2 s -1 which is quite close to the average value experimentally obtained for some regions (Sabol et al. ,1995) .
Theory of radon diffusion
In order to understand how radon anomalies could be correlated to geodynamic events radon transport mechanisms in soil must be considered. Different models to describe radon diffusion have been proposed. In this section we will give a brief review.
Plate sheet model
One of the most reliable models to describe radon diffusion is the plane sheet model. The molecular diffusion is considered in only one direction and, for any stable element, can be described by Fick's second law as follows (Gauthier et al.,1999) :
where C is the concentration of the element and D the diffusion coefficient along z. This equation admits a solution C(z, t) which is constrained by the initial and boundary conditions (C = C 0 at t = 0 and -a < z < a; C = 0 at t > 0 and z = +a):
where a is the half-width of the slab. In order to take into account radioactivity, equation (3) has to be modified for radon by adding a production term from its parent 226 Ra and a decay term, which leads to:
where C Ra and C Rn represent the concentrations (in atoms  g -1 ) and  Ra and  Rn the decay constants of 226 Ra and 222 Rn, respectively. Defining the function K(z, t) as:
and introducing K(z, t) in equation (4) gives: 
(the atmosphere is considered as a reservoir of concentration C = 0) which means for K(z, t):
Fick's law is usually solved for plane sheet geometry by separation of variables but this method is unsuccessful for such initial and boundary conditions. Several studies have been done for heat conduction in a slab having an initial zero temperature and surfaces maintained at the temperature f(t) = V exp(vt) (Gauthier et al.,1999) , obtaining: 
and therefore, combining with (6): 
By multiplying by  Rn both sides of the equation (10), one obtains the activity of C Rn (z, t) given in equation: 
where C Rn and C Ra represent the activity of 222 Rn and 226 Ra, respectively.
Infinite source model
In another earth model an infinite source C 0 is overlain by an overburden of thickness h, where no radon source exists. In this case the radon transportation equation in the overburden, where radon production rate is zero, can be written as (Wattanikorn et al,1998) :
where C is the radon concentration at depth z, v is the gas flow velocity; D is the diffusion coefficient of radon, and  Rn is the decay constant. The solution of (12) is:
Radon measurements
In general Radon measurements can be performed in continuous, integrating or discrete mode, regarding the time duration of measurement, and by using passive devices, when Radon enters the detection system by natural diffusion, or active technique, when gas is pumped in the device, that require electric power. Some types of the most used detectors for in-soil radon measurements are the following: a. Solid State nuclear track detectors: the most used SSNTD are Cr-39 type or LR-115 one.
They are particularly sensitive to alpha particles that, passing trough, produce tracks visible in optical microscope after chemical etching. The main advantages of this kind of detectors, especially for the first type, is that they are cheap, are sensitive only to alpha particles, are unaffected by humidity, low temperature, moderate heating and light. Moreover these passive devices don't need electrical power supply. b. Electret detector: an electret is a dielectric material that exhibits a permanent electrical charge. The particles from Radon decay produce ions within the device that determine www.intechopen.com changing in the total charge of the electret. This kind of detector offers several advantages: possibility to store information over relatively long period, independence from moisture in its envelop and ease to read. The main problems are linked to its response curve that does not cover efficiently the very low and very high doses and its sensitivity also to gamma radiations. c. Activated charcoal: this type of detectors is based on the capability of the charcoal to adsorb Radon gas. The analysis is carried out by means of the gamma spectrometry of the Radon products. However with this kind of device measurements can be performed only for 3 -5 days and they are affected by humidity. d. Thermoluminescent detector: Radon is allowed to enter the detection device volume containing the TLD. A metallic plate, placed at short distance in front of the TLD, can be electrically charged for a better collection efficiency. Radon daughters deposited on the plate decay producing energy storage in the TLD. After appropriate exposition, the TLD is recovered and read out in a TLD apparatus. e. Scintillation detector: the most widely used is the ZnS(Ag) scintillation cell for grab sampling. It is a metal container internally coated with silver activated zinc solphide. Light photons are detected, resulting from the interaction of the alpha particles from radon decaying. For counting the photons, the scintillation cell is coupled to a photomultiplier. In the last years active devices have been used for continuous measurements of in soil Radon gas. They use prevalently detectors as ionization chamber or silicon detectors. The devices have a probe placed in the soil at a certain depth, the gas Radon enters into the detection chamber or by means of a pump with a fixed flow rate or they can be placed inside the soil and the gas enters into the detection chamber via natural diffusion. This kind of measurements need power supply, not always available in active fault areas, but in the last years the detection systems have been implemented with solar panels, overcoming the problem. These devices have more performance respect to the previous ones because they allow continuous measurements and on-line reading by means of remote data transfer and so they allow to monitor continuously the Radon temporal trend. Accordingly, the choice among the different possibilities can be guided by the particular interest in radon measurements, whether in time-dependent or in space-dependent variations of the concentrations. In particular, spot measurements (with portable detectors) of soil-gas Radon are useful for the quick recognition of high emission sites to be later monitored for Radon variations in time. SSNTD allow for the temporal monitoring of a relatively large number of sites, but cannot distinguish short-term changes due to their long integration times. Continuous monitoring probes are optimal for defining detailed changes in soil-gas Radon activities, but are expensive and can thus be used to complete the information acquired with SSNTD in a network of monitored sites.
Origin and mechanisms of radon anomalies
Most of the researchers define radon anomaly as the positive deviation that exceeds the mean radon level by more than twice the standard deviation. The origin and the mechanisms of the radon anomalies and their relationship to earthquakes are yet poorly understood, although several in-situ and laboratory experiments have been performed and mathematical modelings have been proposed. The radon observed in case of anomalies correlated with geophysical events may be considered as having two possible www.intechopen.com origins. Either it is produced in depth origin or, once produced locally, it is displaced by other interstitial fluids whose motion is triggered by geodynamical events. Both possibilities have been discussed so far but the local origin hypothesis seems to be the most reliable, sustained by experiments too. In order to relate radon anomalies to earthquake occurrence, several scenarios have been proposed. Accordingly to the dilatancy-diffusion model (Scholz, 1973; Planinic et al, 2001 ) the radon anomalies could be related to mechanical crack growth in the volume of dilatancy or to changes in groundwater flow. Consequently either opening of new cracks, widening or closing of old cracks or redistribution of open and closed cracks can happen. In dry rocks opening or closing of cracks will lead to significant changes of the diffusion coefficient of radon. Volumetric changes in the rock will also lead to a subsurface gas flow and therefore to an additional radon transport. If the new open cracks are filled with water the increased water-rock interface leads to an increase in the transfer of radon from the rock matrix to the water. If water filled cracks close, the water will be compressed to another subsurface volume where the emanation from the rock to the water may be different. All these effects result in pressure and water level variations of the relevant aquifer. This also can lead to changes in the mixing ratios for the water which can be observed at the earth's surface. Finally gas flows can also move some groundwater and again all previously discussed mechanisms which are consequences of the redistribution of water in the earth's crust can take effects. This scenario has the drawback that an unreasonably large change in stress or strain is required far away from the epicentre. An alternative mechanism is the stress corrosion theory, first proposed by Anderson and Grew (1977) . It attributes the radon anomalies to slow crack growth controlled by stress corrosion which should precede any mechanical cracking in wet environment. According to the mechanism of stress corrosion radon anomalies may depend on strain rate and local conditions such as rock type, porosity, elasticity, pattern of micro-cracks, degree of saturation, temperature, stress intensity factor and hygroscopic properties. If the local parameters of the rocks are assumed to be responsible for the radon anomalies an explanation is needed to justify how very small changes in the stress field can produce such effects. From the theory of the earthquake preparation process it could be derived that in a region where the stress reaches a level which is not very far away from rock failure, very small changes in the stress fields result in considerable changes in certain rock parameters. If this theory holds, earthquake sensitivity could be expected only in areas which are highly pressed, for example near fault zone systems, not necessarily seismic active. According to another kind of mechanism, the compression mechanism proposed by King (1978) , the anomalous radon concentration may be due to an increase in crustal compression, impending an earthquake, that squeezes out the soil-gas into the atmosphere at an increased rate. Radon anomalies have been observed at large distance from the earthquake epicentre, resulting from changes in the immediate vicinity of recording station, rather than at the distant focal region. This is accomplished if it is assumed that changes in stress or strain are propagated from the rupture zone to the radon station, leading to variations also in porosity, emanating power or flow rate of the local groundwater, near the radon monitoring station. When the diffusion constant of radon in a soil of average porosity and moisture content is considered, the calculation shows that radon cannot be detected at a distance larger than a few meters. When radon is pumped by an upward moving carrier, whose motion is of the order of a few microns per second, it of course increases its concentration near the www.intechopen.com monitoring station while the underground is depleted in radon. Since the half-life of radon is of 3.82 d, it would take a time larger than what is observed actually for those lower parts to supply by radioactive decay only. A much longer radon gas column than the few meters involved by mere diffusion should be involved. However, the most of the radon would decay away before reaching the detection system. The motion of pore fluids would first of all increase the radon concentration temporarily and then exhaust the available resources for further increase.
Radon anomaly shapes
When radon concentrations are measured in continuous mode for a long time and with a time resolution of at least one hour, it is possible to classify the observed radon anomalies according to different trends. Typically two shapes can be considered that Friedman, 1991 classified group A and group B anomalies. Probably the physical process is different for the two groups of anomalies. The group A shows a very slow increase (or decrease) of the radon concentration with a rate less than 0.1% per hour. This kind of anomaly can be linked to a continuous increase in stress, until the rock fracture occurency. The second group B is characterized by a fast increase (or decrease) in the radon concentration with a rate of about 1% per hour. Often a fast increase is followed by a rather constant radon concentration. Sometimes anomaly spikes with fast radon change immediately followed by a fast change in the opposite direction. These two kind of B anomalies could be linked to different physical processes or simply to different time scales (Friedmann, 1991) . The B-type anomalies can be a local effect, which depends on certain local parameters, or they can be an epicentral effect. In this case the epicentral area must be supposed as origin of the fast change in stress. For spike anomalies the maximum velocity of the radon concentration change is:
where C Rn is radon concentration C Rn the difference between radon concentration before and after the fast change  the time of the fast change (in hours)
From data of V and the epicentral distance d a very rough correlation can be found for d>70km, according to a relation of the form:
Thus by considering V from an observed anomaly a rough estimation of the distance from the epicentre can be made.
Forecasting relations
Earthquake prediction means to forecast place, time and magnitude of an earthquake. From the analysis of a wide variety of radon data available from different countries and www.intechopen.com earthquakes with M<3, Rikitake proposed an empirical relation between the time interval t between radon anomaly and earthquake occurrence and magnitude of an earthquake (Rikitake, 1976) :
The relation was modified by Fleischer depending on the time interval: (Rikitake, 1976) :
Log t = M -2.16 for 0,1<t<7 days (17)
Log t = 0.62M -1.0 for t> 7 days
Starting from the radon diffusion equation and analyzing radon data from many countries , Ramola et al (1988) proposed an empirical relation to predict the magnitude of strong earthquakes (M>5) :
where C Rn is the anomalous variation of radon concentration, T rise time for radon anomaly and K is a constant (3.96 x 10 -17 ). Several models were suggested in the past to evaluate the size of the area subject to changes in the tensional state. The models are based on assumption of homogeneity and isotropy of the ground or little heterogeneity around the focal zone. In particular, Dobrovolsky et al.(1979) proposed some relations, taking into account an ellipsoidal inclusion with a 30% of heterogeneity with respect to the surrounding ground. He obtained the following relations that connect the magnitude M and the maximum distance R that the deformation can reach with the amplitude of the deformation E: 
On the basis of these relationships deformations that can generate an anomaly were evaluated to be of the order of 10 -8 (Hauksson, 1981) . Since radon anomalies seem to have a local origin, it is important to consider a relationship between the magnitude and the distance to the epicentre. If the maximum possible distance d between the epicentre of a forthcoming earthquake and the spring which can be influenced by this earthquake is proportional to the volume of the pre-stressed lithosphere or to the energy of the earthquake respectively, a relation holds of the form (Friedmann, 1991) :
From known relations between magnitude M and the volume of the focal zone the a-value can be determined to be about 2. Dobrovolsky et al.(1979) observed that precursory phenomena are not observed beyond the distance d, thus to estimate roughly the radius of the effective precursory manifestation zone, they proposed the formula:
where d is in km and M is the magnitude of the earthquake. It means that a magnitude 5 earthquake will be detected by means of precursory phenomena at a distance not greater than 142 km. By collecting and analyzing radon anomaly data Hauksson et and Goddard (1981) found a similar relation. It is important that all these relations do not differ by more than 30% in d for M4. But the most interesting result is that all observed precursors are limited by a straight line which coincides practically with a computed deformation of 10 -8 . Summarizing the results in only one formula it is possible to estimate the magnitude-limit Mmin for the possibility of detecting a precursor anomaly at a distance d (in Km) to be
The constants in (23) may differ for different areas, however it is a good over all approximation. Of course we can expect that certain directions from the future epicentre are favored compared to others. The limit (23) must be seen as the limit for the favored directions. Another relation was proposed by Martinelli, 1992 for which:
While precursor time t (in days) related to the magnitude M and the epicentral distance d (in km) can be estimated as follows:
Long term series analyses have revealed a relation between the amplitude and duration of the gaseous anomaly and the magnitude M of the expected earthquake (Barsukov et al., 1984) :
where K is a correction factor and S is the area of the peak anomaly, thus the shape of the peak is a diagnostic parameter for the forthcoming seismic event.
Radon anomalies and earthquakes: Some cases
Several radon investigations have been carried out all over the world. Measurements of this gas both in soil and in groundwater have shown that spatial and temporal variations can provide information about geodynamical events. In the following we report some examples of studies among the numerous ones performed around the world with the purpose to relate abnormal radon emission to seismic events. The pioneering work on radon investigation in groundsoil was performed at an active fault zone for two years (Hatuda, 1953) . Radon concentration in soil gas was measured and anomalous radon concentrations were reported before the strong earthquake (M=8) of Tonankai (December 1944, Japan). Some years later Tanner (Tanner, 1959) evidenced the importance of the influence of the meteorological parameters on radon measurements and in 1964 he suggested that radon could be used as tracer to discover uranium deposits or to predict earthquakes (Tanner, 1964) .
The first evidence of radon in groundwater as precursor of earthquakes was observed in Tashkent (Ulomov, 1967) . The author observed that the radon concentration in a spring near Tashkent increased constantly before the M=5.2 earthquake on April 15, 1966. Afterward many studies have been performed about radon anomalies and earthquakes. In the following some examples are reported on ground radon monitoring in the most seismic regions in the world.
Japan
As already cited, studies performed by Hatuda (Hatuda 1953) , at an active fault zone evidenced anomalous radon concentration before the strong earthquake (M=8) of Tonankai. Radon anomalies were recorded before the Nagano Prefecture earthquake (M= 6.8) on September 14, 1984 (Hirotaka et al., 1988) . The authors observed a gradual increase in radon counts three months before the quake and a remarkable increase two weeks before the shock. For about twenty years an extensive network of groundwater radon monitoring has been operated mainly by the University of Tokyo and the Geological Survey of Japan for the purpose of earthquake prediction in eastern Japan. In figure 1 . a significant example of radon anomaly is reported (Igarashi et al., 1995) . The authors performed radon concentration analysis in a well 17 m deep from November 1993 to March 1995 and observed stable radon concentration of 20 Bq/l at the end of 1993. The radon concentration started to increase gradually from October 1994 reaching 60 Bq/l on November 1994, three times that in the same period one year before. Furthermore, a sudden increase of radon concentration, recorded on 7 January was followed by a sudden decrease on 10 January, 7 days before an earthquake of magnitude 7.2. After the earthquake, the radon concentration returned to the pre-October 1994 levels. The main result of this example is that it is possible to observe strange behavior before an anomaly. This, for instance, as in this case, must be preceded by a continuous increasing in the background level till its manifestation. Naturally it depends on the geodynamical evolution of the area Fig. 1 . Radon concentration data at the well in the southern part of Nishinomiya city, Japan [From . Igarashi et al., 1995] www.intechopen.com
India
In Bhatsadam, Maharashtra, India, major earthquakes occurred during August 1983 -July 1984. In that region radon concentration was measured by Rastogi et al.(1986) . They found an increase in radon concentration during March-April 1984 when seismicity was high enough. Precursory phenomena of radon in earthquake sequence were observed by Rastogi et al. (1987) and by other groups at the Osmansagar reservoir, Hederabad, India during JanuaryFebruary, 1982 (Rastogi et al.,1987) . An earthquake with a magnitude of 3.5 occurred on January 14, 1982 with subsequent seismic events. There was an increase of radon concentration in soil gas during February due to those high seismic activities. Singh et al. (1991) Virk and Singh (1994) carried out daily measurements of radon in soil-gas and groundwater at Palampur since 1989 and radon anomaly was recorded simultaneously in both soil-gas and groundwater. Weekly integrated data also showed abnormal radon behaviour during first week of October, 1991 at different recording stations. These recorded anomalies were correlated with an earthquake of magnitude 6.5 occurred in Uttarakashi area in October 1991. Al-Hilal et al. (1998) recorded groundwater radon data for two years, during 1993 and 1994 at monthly intervals, from two selected monitoring sites of the northern extension of the Dead Sea Fault System. The results showed that measured radon concentrations fluctuate around the mean value, showing some variations with peak values, about two or three times the mean value, preceding some seismic events. It is possible to consider those anomalies related to changes in crustal strain and thereby to indicate a probable relation with the local seismicity. Nevertheless, the authors conclude that this does not necessarily means that it is possible to relate univocally these radon peaks to seismic event occurrence, but rather, it may indicate the possibility of using groundwater radon variations as a useful tool.
Syria

Turkey
In soil radon gas was monitored by Friedmann et al. (1988) in a network of five monitoring sites along 200 km at the North Anatolian Fault Zone, Bolu. They observed an increase in radon concentration during the strong earthquake (M=5.7) on July 5, 1983. In order to search some relation between earthquakes and radon concentration variations, more recently Inceoz et al (2006) performed a radon investigation at the North and East Anatolian fault system. They found that radon anomaly was quite significant in particular over the fault line but not away from this line. Also the Aksehir fault zone was investigated, by Yalim et al. (2007) , trough radon measurements in well water. Although the observed radon levels could be related to several seismic activity that at the fault region occurred with high magnitude, the authors did not infer correlation between seismic activity and radon concentration. Radon concentration in thermal water was investigated by Erees et al. (2006 Erees et al. ( ,2007 at two thermal springs at the Denizli basin site and significant radon anomalies were observed before earthquakes with magnitude between 3.8 and 4.8.
Italy
In the last ten years systematic studies on Radon as precursor of geophysical events have been carried out on Mt. Etna since 2001 ( Immè et al, 2005; Immè et al. 2006a , Immè et al, 2006b La Delfa et al. 2007; La Delfa et al., 2088; Morelli et al. 2006 , Morelli et al., 2011 . In particular two sites were investigated among the cropping up structural discontinuities, which lie along the NE-SW direction through the volcano. One site (Biancavilla) is in the SW flank, while the other one (Vena) is in the NE flank (circles in fig.2 ). Continuous monitoring was performed by using active systems with time resolution of 10 min. Capillary probes inserted into the soil at one meter depth, allowed to reduce influence from the meteorological parameters that were measured too. Several studies conducted in tectonic areas evidenced relation to earthquakes of magnitude bigger than 3 (Igarashi et al., 1995; Virk et al., 1994 , Al-Hilal et al., 1998 . The etnean area is characterized by a big number of earthquakes, up to about thousands per day before an eruptive period (Benina et al,1984; Patanè et al, 1995) , but with low magnitude (< 3) and rarely they exceed magnitude 4. Moreover Mt. Etna has a very complex structure, due to the occurrence of both tectonic and volcanic phenomena. Major results have been obtained respect to a possible link between radon concentration and volcanic activity. Nevertheless, some relations were also observed with seismic events as reported by Immè et. al, 2005 It was observed that, as well as the radon raises the earthquake daily rate and strain release raise, correspondently at the eruption beginning. A radon anomaly was recorded before the November 3 rd event (M= 3.5), with epicentral zone close (less than 1 km) to the Vena Station (NE station), also associated to evident soil fractures. . [Immè et al., 2005] More recently a systematic radon investigation was extended to fault systems, in particular the Pernicana fault, one of the more active etnean fault, was chosen as first monitoring area. In particular, two different horizontal profiles, orthogonally to the main fault plane, were investigated. The first one was located at 1400m asl, the second one at 1370m asl (Giammanco et al, 2009) . Each profile consisted of ten measurement points where CO 2 efflux values were also measured. Concentrations of 222 Rn were obtained by means of three different methodologies: passive, spot and continuous. The pattern of soil 222 Rn values measured in the two profiles is clearly similar: higher values were generally recorded on the up thrown side of the fault and the lowest values occurred generally close to the main fault plane. Differently to radon, higher CO 2 emissions were recorded on the fault plane. This behavior can be justified by the in-soil gas transport mechanism. In particular, along the main fault plane, advective transport of deep gases (CO 2 , Rn) occurs because of the high ground fracturation and permeability. Near the surface, dilution of radon by CO 2 prevails, thus producing lower radon values. This kind of investigations is useful to study the dynamics of the faults and the possible earthquake mechanisms.
Conclusion
From many years a lot of efforts have been done in order to improve in-situ radon data monitoring and analysis, technical methodologies and mathematical modeling, with the aim to reinforce the link between ground radon concentration anomalies and geodynamical www.intechopen.com events. Measurements of radon gas in soil and in ground water have been carried out all over the world and the results seem to indicate the radon as a good indicator of crustal activity such as earthquakes. However, the current literature describing the possible correlation between radon levels and earthquake activity uses such qualifying and caution words as possible, apparent, limited, could, sometimes, may be, and so on. It is clear that in some cases there are precursor changes in radon levels, but that the causal relationship or mechanism relating these to earthquake activity is not yet well understood. Thus, even if some results seem to suggest that geodynamical events could influence radon concentrations, however, because of the complexity of its transport mechanism, the correlation needs more investigations in order to clearly and firmly established it. Further contributions can be obtained from more extended continuous data recording, in particular near active faults, and from the comparison with other earthquake precursors. The study of earthquakes plays a key role in order to minimize human and material losses when they inevitably occur. Chapters in this book will be devoted to various aspects of earthquake research and analysis.
The different sections present in the book span from statistical seismology studies, the latest techniques and advances on earthquake precursors and forecasting, as well as, new methods for early detection, data acquisition and interpretation. The topics are tackled from theoretical advances to practical applications.
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